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The no^n TbTas ^aSm^^^rnSS ?* ^ aS 3 t<>PSheet (28) ° n an absorbent ««* (20) is disclosed 
.acting surface (28A) of the S mSt^^ thereon - ^posited on the wearerS 

the fluid pervious portions of the web. Thus Sng ; the XjSi ^3522? ln,pe ™ S J 36) and tran through 
provides a topsheet (28) that is tactilely perceived as soft S " uld .. lm P erv '°»s areas of the web clean and dry. This structure 
after bodily fluids have been deposited tKn P ° t0 d,SCharge ° f bodi,y n " ids thereon ™* also clean and d? 
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ABSORBENT ARTICLE HAVING A NONWDVPM 
TOPSHEET WITH FLUID IMPERVIOUS AREAS 

FIELD OF TH f. INVFNT Tnfl 

The present invention relates to absorbent artirw 
-Itary „aphi„ S) d)apers , and 

and more particularly, to such absorbent articles h.vlnn , , 
5 topsheet with fluid 1mpe rv1ous areas thereon ' "° n "° Ven 

MCKCHOWn OF THF tM«r HT|ffl 

A topsheet is the portion of an absorbent artin. „■.< >. 
one face of the absorbent article which t»o^i, ! C ° ,erS 
•f the person «s,„ g the absorp , de ,se It has " ** ' M ' 

the disposable absorbent article art hai it . ' ^ 
» to construct absorptive devlc^s^ T^^LT^L^' 
«1apers, incontinent articles, and the like wUh . Til 
provldino a tactllely soft feel to the user prior' to the L T" 
bodily fluids thereon and also provide a clean and V I ° f 
the d,schar 9 e of bodily fluids thereon ** S, "" faCe afler 

20 . ."' S ' P>t- N °- 4 ' 041 ' 951 <«ued to Sanford on Auoust 16 107, .. 
hereby Incorporated herein by reference du,l! 
n«spos,bl. diaper structure c JrlsTn,'. ^uL'^ 

* P-rably copses an ^^TT.J'Ti.SK 

suDsxantiany planar, moisture absorbent laver Th* 
areas of the topsheet contact the wearer' s k 1„ " „ r^h" 

P erers tne soft feel of a nonwoven topsheet prior to th. 
d.sch.r 9 . of bodily nuids thereon. However, this nonwoven fibrous 
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topsheet does not provide a visually clean and dry surface after 
bodily fluids, e.g., menses or blood, have been discharged thereon. 

U.S. Pat. No. 4,798,608 issued to Meyer et al. on January 17, 
1989 and hereby Incorporated herein by reference, discloses an 
5 absorbent article having a hydrophobic transport layer. A nonwoven * 
topsheet is superposed in facing relation with the absorbent body, 
and has an effective average pore size therein. A transport layer is 
located between the absorbent body and the topsheet which has an 
effective average pore size which is smaller than the pore size of 
10 the topsheet. This nonwoven structure will provide the user with a 
topsheet having a soft feel prior to the discharge of bodily fluids 
thereon. However, the nonwoven topsheet will not provide a visually 
clean and dry surface after bodily fluids have been discharged 
thereon. 

15 U.S. Pat. No. 4,780,352 Issued to Palumbo on October 25, 1988 

and hereby incorporated herein by reference, discloses a perforated 
covering structure for absorbent hygienic- sanitary products. The 
perforated covering structure has an upper layer of nonwoven 
hydrophobic fibers, an intermediate layer of hydrophobic film and a 

20 lower layer of nonwoven hydrophobic fibers. This structure will be 
well suited for the user who prefers the soft feel of the nonwoven 
prior to the discharge of bodily fluids thereon. However, bodily 
fluids deposited on the covering structure will remain in the upper 
layer creating a visually unclean and wet surface for the user. 

25 U.S. Pat. No. 4,342,314 issued to Radel et al . on August 3, 1982 

and hereby incorporated herein by reference, discloses a resilient 
plastic web exhibiting a fiber-Uke appearance and tactile 
impression. The web exhibits a fine scale three-dimensional 
microstructure comprising a regulated continuum of capillary 

30 networks, preferably of steadily decreasing size, originating in and 
extending from a first surface of the web and terminating in the form 
of apertures in a second surface of the web to promote rapid fluid 
transport from the first surface to the second surface. This 
apertured three-dimensional plastic web topsheet is particularly well 

35 suited for the user who prefers a clean and dry surface after the 
discharge of bodily fluids thereon. Although effective in the 
transfer of bodily fluids away from the wearer's skin, it has been 
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with their skin Plastlc 1n dlrect contact 



SUMMARY OF THF ™"Ff(TTfl|[j 

contect *t„ .0.,,, depo ^ th X Cle " ~ — 

Preferably, the above structure Incluri*. 
15 material. More preferablv th. T 1ncludes apertured nonwoven 

covered by the pigmented fluid Impervious areas ' 

20 incontinent device, comprising a m ,Z « ' < " ,er • ° r 

*..H»„t element for' J^"^"^? '^Tt "1 
comprises a fluid pervious web comorl J ° PSheBt 
»av,„g , f, rst surf«e for col tT, C^TT "T' 1 
for contacting the absorbent element V,7ZtZrZ ^ 

thereon laterally away frl tL • ^ flUids de P«^ed 

«erauy away from the pigmented fluid impervious areas a «H 



PRIEF DESCRIPTION OP T »r Qp^gg 
while the specification concludes with ..i.- 
Pointing out end distinct,, cu£?JZ£T m £™'Z' 
-.Present Invention, it Is believed tb.t'tn. prised ^.n It 
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better understood from the following description in conjunction with 
the accompanying drawings, in which like reference numerals identify 
identical elements and wherein; 

Figure 1 is a simplified illustration of an absorbent article of 
5 the present invention; 

Figure 2 is a cross-sectional view taken along section line 2-2 
of Figure 1; 

Figure 3 is a cross-sectional view taken along section line 3-3 
of Figure 1; 

10 Figure 4 is a cross-sectional view of a topsheet of the present 

invention depicting the pigmented areas as raised zones; 

Figure 5 is a cross-sectional view of a topsheet of the present 
invention depicting the pigmented areas as depressed zones; and 

Figure 6 is a simplified illustration of an absorbent article of 
15 the present invention. 

DETAILED DESCRI PTION OF THE PRESENT INVFNTTON 
I. INTRODUCTION 

While the present invention will be described in the context of 
providing a nonwoven web of material having pigmented fluid 
20 impervious areas thereon for use as a topsheet on a sanitary napkin, 
the present invention is in no way limited to such application. To 
the contrary, the present invention may be applied to great advantage 
in many absorbent articles such as diapers, incontinent articles, and 
the like. 

25 The term "absorbent article", as used herein, refers to articles 

which absorb and contain body exudates. More specifically, the term 
refers to articles which are placed against or in proximity to the 
body of the wearer to absorb and contain the various exudates 
discharged from the body. The term "absorbent article" is intended 

30 to include sanitary napkins, diapers, incontinent articles, 
panti liners, and other articles used to absorb body exudates. The 
term "disposable" refers to articles which are Intended to be 
discarded after a single use and preferably recycled, composted, or 
otherwise disposed of in an environmentally compatible matter. (That 
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reuse t r,ra„ n0 Y ntende< ' ^ ,aUndered ° r ° the ™'« or 
reused as an absorbent article 1 in +k« * , 

"l-strated, the absorbent article Is . , n ta " T emb ° d,ment 
20. 1S a $ «"tary napkin designated 

5 which"?, Um T 1Ury naPkin "' " USed he ™ ,n . to .„ .rtlcle 

" ended t fM,a1 " idj " e,,t U the 1 ™9«- that 

present invention, however not , „ a"™"' Ur, " e) - The 

io con« r io„s o/. b ^;; : zsr typas - 

The sanitary napkin 20 has two surfaces a ««t 
contacting surface ?n a a ^ surfaces, a first or wearer- 

~~ r =™ -■= - sr. rrrrs 

wearer-contacting surface 20a. The . 
15 contacting surface 20a is intanH.- ♦„ .. r "earer- 

the wearer Th.\~ w " "° rn ad - ,ace " t t0 «• of 

tne wearer. The second or garment contacting surface 20h „* \° 

sanitary napkin 20 (shown 1n Flaure 21 « „„ f the 

intended to be placed adjacent Hh! . ° PP0Sit<! S,de and is 

unitary napkin 20 is worn » «nderg,r»e„ts when the 

20 ce„te::;„. s T ry ,^;' p ? i;* tw • --it-.-. 

"longitudinal-. JlStoSTZLTX^ "V" ™* *" 

!- «• * t t.rv na ;r 2 ^h t , ^err;,; alZTZ" 

napkin 20 Two „ h. tets T 

Herein, J^, * ^Tt V "'"r^ " 

which lies withi„ th , 8 1,ne • axis or Erection 

genera, y peZdlcular to"^ , * """^ na, "' 1 ° 20 

30 shows tL p trrc^^jrrr h,rr ,on - F,9ure 1 

STwVtr « - ^ a - -=0"::: 

™JTJ£». - Uh t09etheP f0r " th8 " rt "~" » " t»e 

The sanitary napkin 20 can be of ,. 

35 relatively thick or relatively thin Th 1 " C ""' i " 8 

napkin 20 shown in Figures 1 of th." „ ™! ° f tan1t ^ 

exa.pl. of a relative,, thin ♦ '" 9S " ,ntended t0 be a " 
relatively thin sanitary napkin. it should be 
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understood, however, when viewing these Figures the number of layers 
of material shown causes the sanitary napkin 20 to appear much 
thicker than it actually is. A "thin" sanitary napkin 20 preferably 
has a caliper of less than about 3 millimeters. The thin sanitary 
5 napkin 20 shown should also be preferably relatively flexible, so ' 
that it is comfortable for the wearer. 

Figure 2 shows the individual components of the sanitary napkin. ' 
The sanitary napkin 20 of the present invention generally comprises 
at least three primary components. These include a liquid pervious 

10 topsheet 28, a liquid impervious backsheet (or "barrier means") 30, 
and an absorbent core 32. The absorbent core 32 is positioned 
between the topsheet 28 and the backsheet 30. The sanitary napkin 20 
also has an adhesive fastening means 38 for attaching the sanitary 
napkin 20 to the undergarment of the wearer. Removable release 

15 liners 40 cover the adhesive fastening means 38 to keep the adhesive 
from sticking to a surface other than the crotch portion of the 
undergarment prior to use. 

II. Individual Componen ts of the Absorbent Article 

The individual components of the sanitary napkin 20 will now be 
20 described in greater detail. 

A. The Toosheet 

The topsheet 28 is fluid pervious and when the sanitary napkin 
20 is in use, the topsheet 28 1s in close proximity to the skin of 
the user. The topsheet 28 is compliant, soft feeling, and non- 
25 irritating to the user's skin. 

The topsheet 28 has two surfaces, including a first or wearer- 
contacting surface 28a, and a second, absorbent element or pad 
contacting surface 28b. The first or wearer-contacting surface 28a 
of the topsheet 28 generally forms at least a portion of the wearer- 
30 contacting surface 20a of the sanitary napkin 20. The topsheet 28 
has two longitudinal edges 28c and two end edges 28d. (A similar 
numbering system will be used for other components of the sanitary 
napkin. That is, the side of the component facing the wearer's body 
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5 



base resins, polyurethanes, cellulose esters J ' StarCh 

«r , combination of X^ic^^r 

•'-•-laid, wet-laid. spuebond^/ c ,rd7d ^ • r PUnCh9d - 
thermally bonded air thru h» ' atter 1n «l«<Hn9. 
..her apertured f ,br cs ™ IZ^T ^ - 
. thenaally bonded carded p^X ~ **** " COmPHS " 

the™.,,, zzZy7 0 s:z p «;,7 d r° v spunb,,ndet ' 

^ic a ts . ca^XCylen. Lb" "wMcb'T". n0nWWen 
accordance with th« ..«■. ^ ^ ch 1s tossed in 

u*nce with the method described in U s Pat «„ „ 

. issued to Megison, et al. on November 1 1988 and h k 4,781,710 
herein by reference tihc hereby '""rporated 

jr rererence. This nonwoven fabric 2fl h» 
thermal bonded areas that ™»ric zs has embossed and 

-~J, need J^LT^S^ Sl^" ^ 

Figures 1-3 show that the nonwoven topsheet 28 uZ 'I „ 
» «.Hipl,c1ty of planted fluid impervious areas 36 ?„! < 
fluid impervious areas 36 as seen in Figures , 3 L " 9nenla> 
discontinuous pattern on topsheet 28 AltTrnat T" 9 "' ' 

fluid Impervious areas 36 r,„ h Alternatively, the pigmented 

topsheet 28, as seen in Fio" V"* * C ° nt1nUOUS « 

36 are preferably made f „T 1 ^ erV,0US «« 

^ for the pigmentd lu d impe" II" ^T"'? ""^ «" 
limited to cellulose , comprise but are not 

cellulose acetate, polyethylene, polypropylene or any 
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other material compatible with the various processes that can be 
used. The pigmentation for said fluid impervious areas 36 can be any 
one of a number of natural or synthetic materials commonly used for 
this purpose. One material which is well known in the art is 
5 titanium dioxide. Titanium dioxide is normally available as a white 
powder and is commonly used to pigment polymers and paint. 

Preferably, the pigmented fluid impervious areas 36 on topsheet - 
28 cover from about 10 percent to about 70 percent of the area of 
topsheet 28, and more preferably, the pigmented fluid impervious 

10 areas 36 on topsheet 28 cover from about 20 percent to about 40 
percent of the area of topsheet 28. 

Preferably, the ink or other material comprising the pigmented 
fluid Impervious areas 36 is applied to the nonwoven topsheet 28 by 
using a silk screen printing process. This particular process is 

15 well known in the field of printing and involves squeezing a viscous 
liquid through a patterned screen. Once printed on nonwoven topsheet 
28, pigmented fluid impervious areas 36 are dried by placing the 
topsheet 28 in an oven. 

Another method of applying pigmented fluid impervious areas 36 

20 to nonwoven topsheet 28 is by using a gravure printing process. The 
gravure printing process uses a drum having a pattern of depressions 
located thereon. The depressions on the drum are filled with a 
material which will eventually form the pigmented fluid impervious 
areas 36 on the nonwoven topsheet 28. The material is deposited onto 

25 the topsheet substrate when the drum is brought into contact with the 
substrate. This method is more appropriate with materials which are 
printed at elevated temperatures and then cooled to solidify. 

In a preferred embodiment seen in Figure 5, pigmented fluid 
impervious areas 236 are preferably spaced sufficiently apart so that 

30 the wearer's skin when placed in contact with the first or wearer 
contacting surface 228a of sanitary napkin 220 will have sufficient 
contact with nonwoven fibers 250 of topsheet 228. Furthermore, 
pigmented fluid impervious areas 236 should be at or below the 
uppermost plane of the fibers 250 of which the topsheet 228 is 

35 comprised, thereby allowing the wearer to experience the soft, 
tactile feel of the nonwoven material . 
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In the embodiment depicted in Fiqure 5 „Hnr 
Panted fluid pervious areas 236 pro £ ™* * 

s ightly contrast with the fibers 250 of topsheet 228. Both prior o 
5 a d during use the absorbent article 220 as depicted ,. Figure 5 
allows the fiber based nonwoven topsheet 228 to J 
Uctll.ly by the user, .ft th . ^ te J vi o s ™£ 

surface as the menses free pigmented impervious areas 236 r„„* . 
>0 highly with th. menses stained fibers ao'.f non-oven topsboe 2 " 
Another preferred embodiment 1s depicted ,„ Figure 4 ,n his 

r sed""!, « T PreSent inV6nt,M "» ■»*«-*" - 13« 
ra,sed slightly above the uppermost plan. „f the fibers 150 of lh ! 

t . topsh..t ,26 ,s comprised. The visually perceived S ession': 

15 th. user of th. sanitary napkin 120 is similar If not Th. 

that of the embodiment of the sanitary n^ J« ? n 

Figure S. However, 1n this .mbodiment, the user exoeriL.! ^ 

tactile impression provided by the pigmented area ,3 6 Tth prior to 

0 th" o",o n9 t US ;- ' dV,nt,9e t0 the Uct,,e 1«Press1.„ ov d y 

contact, " S U d " ri "' U » «» "rst or wlarer 

ont sctt „ 9 surfa£e 120> of ^ i2() w. rer 

less menses remains on the pigments areas 136 

•t leas7th d e t fr,i ,n T^* e " b<,<,,me " ts of «• P^ent Invention, 

> Til,! Pe T r ;;° US T i6n ° f the t< " ,sh '« 28 b. treated 

witn a surfactant. This can be accomplished with anv nf th» 

rtr:ng re :;.rh to t those sk,iud ,n - - - 

Tor treating the topsheet with a surfactant are desrrihoH 

If a surfactant tr.atm.nt is d.s1r.d, it should b. noted that 

oL.„ t , e " SUre " ClHn an,i *» sur f»« impression the 

P gm ted ,re,s36, 136 and 236 should romaln somewhat mens.spho 

of th. ,opsh..t 28 mor. hydroflllic This results i„ 
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penetrating topsheet 28 faster than it would have if the surface were 
not treated. This diminishes the likelihood that menstrual fluids 
will flow off topsheet 28, 128, or 228 rather than being absorbed by 
the absorbent core 32. 

5 B. The Absorbent Core 

The absorbent core 32 is positioned between the topsheet 28 and 
the backsheet 30. The absorbent core 32 provides the means for 
absorbing menstrual fluid and other bodily exudates. The absorbent 
core 32 need not have an absorbent capacity much greater than the 
10 total amount of exudates anticipated to be absorbed. The absorbent 
core 32 is generally compressible, conformable, and non-irritat1ng to 
the user's skin. 

The absorbent core 32 can comprise any material used in the art 
for such purpose. Examples include natural materials such as cotton, 

15 comminuted wood pulp which is generally referred to as airfelt, 
creped cellulose wadding, peat moss, cross-linked cellulose fibers, 
absorbent foams, absorbent sponges, synthetic staple fibers, 
polymeric fibers, hydrogel -forming polymer gelling agents, or any 
equivalent material or combinations of materials. 

20 Suitable cross-linked cellulose fibers are described in U.S. 

Pat. No. 4,888,093, issued to Cook, et al . on December 19, 1989; U.S. 
Pat. No. 4,822,543, issued to Dean, et al . on April 18, 1989; U.S. 
Pat. No. 4,889,595, issued to Schoggen, et al . on December 26, 1989; 
U.S. Pat. No. 4,889,596, issued to Schoggen, et al . on December 26, 

25 1989; U.S. Pat. No. 4,898,642, issued to Moore, et al . on February 6, 
1990; and U.S. Pat. No. 4,935,022, issued to Lash, et al . on June 19, 
1990, all of said patents being hereby incorporated herein by 
reference. 

The characteristics of the absorbent core 32 for particular 
30 types of absorbent articles are described in greater detail in the 
patents and documents incorporated by reference herein, and the 
patents and other documents incorporated by reference in those 
documents, the disclosures of which are all incorporated by reference 
herein. Other suitable absorbent core arrangements are described in 
35 U.S. Pat. Nos. 4,988,344 issued to Reising, et al . on January 29, 
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35 



1991 and 4,988,345 issued to Reising on January 29 looi hi „ 

aiso her b f d herein by r 9 efere J- « - « 

5 reference. " b6in9 '""n>orated herein by 

layerr'rtr^ 3rt1Cle " aU ° 1nClude ^itional 

layers or other components such as are described in *k I 

incorporated by reference. Tor exa.p, e> JSLt".,^.'^ 
comprise an acquisition layer or na f.k r article 20 may 

c - The BacJcsJiseJ 

The backsheet 30 is imoervimie n- 

manufactured fro. , thin p„ s T, fl7„ , th„ ' \ V" ' $ "^"^ 

p tiim, although other flexihl* Hn,,^ 

impervious materials may also be used. The hacksh„, , n 
1 liquid contained in absorbent core « f, baCksheet 30 
contact the absorbent TrttV*. 'JZ^^TZt*'* 
thinness of fro. about 0.00, to about O.002 l es ,0. 002 S . "oos! 

cpnant and which w,n JET^E tVt™ ™ Z 
contours of the human body. pe and 

of » h T " e K ba f Sheet 30 '* su " er1 "P»«1 0" the garment-facing side 32b 

1 1 1ste" 2 Hs 32 JndPrefe " b '- the edge's tiere 

im topsneet 28 ,s superimposed over the body-facing side 32. of th. 

are joined to each other such as around their peripheries Th. 
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issued to Oe Jonckheere on April 17, 1990 and hereby incorporated 
herein by reference. The fasteners used with the present invention 
are not limited to adhesive attachment means. Any type of fastener 
used in the art can be used for such purpose. For example, the 
5 sanitary napkin 20 could be secured to the wearer's undergarment by 
the fastener described in U.S. Pat. No. 4,946,527 issued to Battrell 
on August 7, 1990 and hereby incorporated herein by reference. 

The adhesive fastening means 38 is covered by removable release 
liner, designated 40. The pressure-sensitive adhesives should be 

10 covered with release liners 40 to keep the adhesives from sticking to 
extraneous surfaces prior to use. Suitable release liners are 
described in U.S. Pat. No. 4,917,697. A suitable wrapper that both 
serves as a package for a sanitary napkin and as a cover for 
adhesives on the same is described in U.S. Pat. No. 4,556,146 issued 

15 to Swanson, et al . on December 3, 1985 and hereby incorporated herein 
by reference. 

III. The Absorbe nt Article 

The present invention provides an absorbent article having the 
visual appearance of a fiber based nonwoven topsheet prior to use and 

20 the clean and dry appearance of a film based topsheet after use. 
Thus the present invention satisfies the two major groups of users 
who prefer both of these important characteristics. The tactile 
impression may be tailored to fit the needs and/or wants of the users 
by varying the penetration of the pigmented areas into the fiber 

25 based nonwoven topsheet. 

While particular embodiments of the present invention have been 
illustrated and described, it will be obvious to those skilled in the 
art that various changes and modifications can be made without 
departing from the spirit and scope of the invention, and it is 

30 intended to cover in the appended claims all such modifications that 
are within the scope of this invention. 
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Claims : 

surface. mZJTZZS ITT, 0 ' " mmm ™ mater1a, ^ > 
fluid impervious r e « 0 sa d'f T" ' ° f P,9 " lente <' 

fiu«d d e po S ued the" on n ; n ; i ;ir ::: ° f l sa,d " eb * — 

areas and to transport said fi « u . Pigmented fluid Impervious 

-eb, such that s d g L ted f u1 d .T f0Hi ™ ° f » ,d 

^ Pigmented fluid .mpemous areas of said web are clean and 

e earned maUrUu" "* ~" Serial Is 

a sp u „ 4 b o„ d ^l U rur rViOUS ° f CU,n ' l ' Where1 " " ,d — n materia, Is 
impervious^eaTt ^ Where1 " "~ 



apertured 



a.^The fluid pervious web of c,.,„ ,. where1n sajd nmmym f> 



pervious web comprised of a (,m * s \ s "< i '"P^eet comprising a fluid 

contacting the wearer and a TT "t h " in9 * f1rst surf »« *r 

element, said first If ac e of s, h kT C °" UCt,n9 S ' ,d absorte "* 

fluid impervious aLs t^ said f ' PaMer " """^ ° f 

fluid deposited thereon rrlllTawarlr ;:: " ?" ^ *° -» 
areas and to transport said flu H » 7 t Pigmented fluid Impervious 

web. such that sa ^ ^ tot,"" f ' Uid PerVl ° US >°™™ " 
dry. Pigmented fl„,d „nperv,ous areas of said web are clean and 
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9. The absorbent bandage of Claim 8, including a backsheet resistant to 
the passage of aqueous fluid therethrough secured to said absorbent bandage 
adjacent the surface of said absorbent element opposite said topsheet. 

10. The structure of either Claim 8 or Claim 9, wherein said absorbent ' 
bandage comprises a disposable sanitary napkin. 
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